Induction of ES cell-derived cartilage formation.
This unit describes the protocols used for cultivation of murine embryonic stem (ES) cells and their differentiation into chondrogenic cell types in vitro. ES cells cultivated as cellular aggregates, so-called embryoid bodies (EBs), differentiate spontaneously into chondrogenic cell types recapitulating cellular events of chondro- and osteogenesis. The undifferentiated ES cells differentiate into mesenchymal prechondrogenic cells in the EB outgrowths. These progenitor cells aggregate and form mesenchymal condensations. During further cultivation, these cells form cartilage nodules, show a phenotype typical for chondroblasts, and start to express marker molecules of cartilage tissue. Later, the chondrocytes become hypertrophic, and finally, marker molecules indicating bone formation can be detected in the nodules. This unit also contains protocols for characterization of the differentiated cells by immunostaining, mRNA-in situ hybridization, electron microscopy, and RT-PCR analysis.